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7KHGLPHQVLRQDODFFXUDF\RIWKHPDFKLQHGFRPSRQHQWV DUHJUHDWO\ DIIHFWHGE\WKHSRVLWLRQLQJHUURUVLQWKHD[HVRI
PRWLRQ RI WKHPDFKLQH WRRO DQG WKHVH HUURUV QHHG WR EH FRUUHFWHG 5DPHVK HW DO  KDYH UHYLHZHG GLIIHUHQW
WHFKQLTXHVIRUJHRPHWULFDOHUURUPHDVXUHPHQW	FRPSHQVDWLRQPHWKRGV%DUPDQDQG6HQKDYH GLVFXVVHGWKH
WHFKQLTXHVWR PHDVXUHWKH OLQHDUSRVLWLRQDOHUURUVRID[HVRI&1&PDFKLQHWRROVE\DODVHULQWHUIHURPHWHUFDOLEUDWLRQ
V\VWHPDQGDFFXUDF\HQKDQFHPHQWXVLQJWKHGDWDREWDLQHGIURPWKHFDOLEUDWLRQF\FOHE\IHHGLQJLQWRWKHPDFKLQH
V
FRQWUROOHUZLWKWKHKHOSRIOLQHDUHUURUFRPSHQVDWLRQSDFNDJH
7KLV DSSURDFK GRHVQ¶W WDNH FDUH RI SRVLWLRQLQJ HUURUV RFFXUULQJ GXH WR GLIIHUHQW IHHGUDWHV OHDGLQJ WR GLIIHUHQW
SDWWHUQV RI WHPSHUDWXUH ULVH DQG DOVR VHUYR UHODWHG HUURUV 1DUHQGUD HW DO  KDV GHPRQVWUDWHG UHDOWLPH
FRPSHQVDWLRQRISRVLWLRQLQJHUURUFRQVLGHULQJGLIIHUHQWIHHGUDWHV	SRVLWLRQV =KXHWDOGLVFXVVHGVWUDWHJLHV
IRUJHRPHWULFDOHUURUFRPSHQVDWLRQ7KHVHFDQEURDGO\EHGLYLGHGLQWRWZRFDWHJRULHVUHDO WLPHFRPSHQVDWLRQ
E\ FRPPXQLFDWLQJZLWK&1&FRQWUROOHU WKURXJKGLJLWDO ,2 LQWHUIDFH DQG  SUHFRPSHQVDWLRQE\PRGLI\LQJ WKH
WRROSDWK1&FRGHVLQSRVWSURFHVVLQJ ,QWKHFRQWLQXLQJHIIRUWWRLPSURYHWKHSHUIRUPDQFHRIPDFKLQLQJWRROV D
UHDO WLPHDGDSWLYHFRQWURO URXWLQH UHVLGLQJ LQPRWLRQFRQWUROOHU WR FRPSHQVDWH IRUXQFRUUHFWHGSRVLWLRQLQJHUURUV
KDYHEHHQGHYHORSHGLQ WKHSUHVHQWZRUN
 3URFHGXUHIRU 5HDO7LPH3RVLWLRQLQJ(UURU&RPSHQVDWLRQ
7KHSURFHGXUHFRQVLVWHGRI IROORZLQJ PDMRUVWHSV
&RQILJXULQJWKHODVHULQWHUIHURPHWHUV\VWHPDQGWKHODWKHFRQWUROWRPHDVXUHWKHSRVLWLRQLQJHUURUV
([SHULPHQWDWLRQRQWKHSUHFLVLRQODWKHXVLQJODVHULQWHUIHURPHWHUIRUFROOHFWLQJWKHSRVLWLRQLQJHUURUVDWGLIIHUHQW
SRVLWLRQV
'HVLJQLQJWKHQHXUDOQHWZRUNDQGWUDLQLQJLWZLWKWKHPHDVXUHGGDWD
 ([WUDFWLQJ WKH NH\ QHWZRUN SDUDPHWHUV ZHLJKWV DQG ELDVHV DQG SURJUDPPLQJ WKH UHDOWLPH FDOFXODWLRQV IRU
LQWHJUDWLRQLQWRWKHPRWLRQFRQWUROOHU
:ULWLQJDKLJKOHYHOODQJXDJHSURJUDPIRUUHDOWLPHHVWLPDWLRQRISRVLWLRQLQJHUURU
,PSOHPHQWDWLRQRIWKHSURJUDPLQWKHPRWLRQFRQWUROOHURIWKHPDFKLQH
5HSHDWLQJWKHPHDVXUHPHQWWHVWWRGHWHUPLQHUHDOZRUOGSHUIRUPDQFHRIWKHV\VWHPRQWKHPDFKLQH
 (UURU PDSSLQJ XVLQJ/DVHU,QWHUIHURPHWHU
/DVHU LQWHUIHURPHWHU LV DQ LQVWUXPHQW XVHG IRU KLJKSUHFLVLRQPHDVXUHPHQWV VXFK DV GLVSODFHPHQWV DQJXODU HUURU
PHDVXUHPHQWVHWF ,WXVHVLQWHUIHURPHWU\DVWKHEDVLVIRU PHDVXUHPHQW 7KH 5HQLVKDZ ;//DVHUV\VWHPXVHGIRU
WKHPHDVXUHPHQWLVD+HOLXP1HRQODVHUZLWK DOLQHDUUHVROXWLRQRI QP
,6GHILQHVWKHSURFHGXUHIRUPHDVXUHPHQWRISRVLWLRQLQJDFFXUDF\LQPDFKLQH WRROV 7KHVHWXS XVHG
IRU PHDVXUHPHQW RI SRVLWLRQLQJ DFFXUDF\ RI ;D[LV RI WKH WXUQLQJ PDFKLQH FRQVLVWV RI ODVHU KHDG D OLQHDU
LQWHUIHURPHWHU DQG WKH OLQHDU UHIOHFWRU 'XULQJ OLQHDU PHDVXUHPHQWV RQH RI WKH RSWLFDO FRPSRQHQWV UHPDLQV
VWDWLRQDU\ZKLOH WKHRWKHUPRYHVDORQJ WKH OLQHDUD[LV$SRVLWLRQDOPHDVXUHPHQW LVSURGXFHGE\PRQLWRULQJ WKH
FKDQJHLQRSWLFDOSDWKGLIIHUHQFHEHWZHHQWKHPHDVXUHPHQWDQGUHIHUHQFHEHDPV
7KH H[SHULPHQWDO VHWXSXVHGIRUWKHPHDVXUHPHQWRI SRVLWLRQXVLQJODVHULQWHUIHURPHWHULVVKRZQLQWKHILJ  7KH
;D[LVKDVDVWURNHOHQJWKRIPPDQGWKHHUURUPDSSLQJKDVEHHQFDUULHGRXWDWHYHU\  PPRIWKHHQWLUHVWURNH
OHQJWK DW IHHGUDWH PPPLQ DV VKRZQ LQ )LJ 7KH HUURU PHDVXUHPHQW KDV EHHQ FDUULHG RXW DW FRQWUROOHG
HQYLURQPHQWWHPSHUDWXUHWRPLQLPL]HWKHHIIHFWRQSRVLWLRQHUURU FDXVHGGXH WRFKDQJHLQHQYLURQPHQWWHPSHUDWXUH
)LJ (UURUPDSSLQJ DWHYHU\ PP IRUWKHVWURNHRIPP
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)LJ([SHULPHQWDOVHWXSIRUPHDVXULQJDSRVLWLRQ
)LJ 3RVLWLRQ $FFXUDF\SORW
7KHDERYHJUDSK ILJ  VKRZVWKHYDULDWLRQRIOLQHDUHUURUZLWK UHVSHFWWR WDUJHWSRVLWLRQV RQ;D[LV7KH SRVLWLRQDO
HUURU YDULDWLRQ VKRZV D OLQHDU SDWWHUQ H[FHSW DW WKH EHJLQQLQJ DQG HQG RI WKH WUDYHO 7KH FXPXODWLYH HUURU LQ
JHQHUDO LVREVHUYHG   WREHLQFUHDVLQJZLWKWKHWUDYHO 7KHPD[LPXPYDOXHRIWKHHUURULVDERXW PLFURPHWHUV
7KH HUURUSDWWHUQLV GXHWRSLWFKHUURURIWKHVFDOH DQGDOLJQPHQWRIWKHVFDOHZLWKUHVSHFWWRJXLGHZD\V7KH1RQ
OLQHDUSDWWHUQ DWWKHVWDUWLQJDQGHQGRIWUDYHO LVGXHWRFRPSUHVVLRQDQGH[SDQVLRQRIGXVWFRYHUEHOORZV
 1HXUDO1HWZRUN IRUUHDOWLPHFRPSXWDWLRQRISRVLWLRQLQJHUURU
 ,QWURGXFWLRQ
$UWLILFLDO QHXUDO QHWZRUNV DUH ELRORJLFDOO\ LQVSLUHG FODVVLILFDWLRQ DOJRULWKPV WKDW FRQVLVW RI DQ LQSXW OD\HU RI
QHXURQV RQHRUPRUHKLGGHQOD\HUVDQGDQRXWSXW OD\HU $UWLILFLDOQHXUDOQHWZRUNVDUHWKHYHU\YHUVDWLOHWRROVDQG
KDYHEHHQ ZLGHO\XVHGWRVLPSOHWRFRPSOH[ DSSOLFDWLRQV )LQHVDQG$JDKVWXGLHGWKHDSSOLFDWLRQ	YLDELOLW\
RI DUWLILFLDO QHXUDO QHWZRUNV WR WKH SUREOHP RI FDOFXODWLQJ HUURU FRPSHQVDWLRQ YDOXHV IRU D[LV SRVLWLRQLQJ RQ D
PDFKLQH WRRO 9DULRXV QHXUDO QHWZRUN DUFKLWHFWXUHV 	 WUDLQLQJ DOJRULWKPV DUH XVHG WR ILQG WKH UHODWLRQVKLS ZLWK
UHVSHFWWR LQSXWV	RXWSXWV )HHGIRUZDUG1HXUDO1HWZRUNV)11DUHRQHRIWKHSRSXODUVWUXFWXUHVDPRQJ DUWLILFLDO
QHXUDOQHWZRUNV IRUILWWLQJQRQOLQHDU GDWD DQGGDWDILWWLQJDSSOLFDWLRQV =LHJHUWDQG .DOOH 	 6LQDHWDO 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KDVXVHGQHXUDOQHWZRUNVIRUHUURUFRPSHQVDWLRQLQPDFKLQHWRROV 7KHEDFNSURSDJDWLRQDOJRULWKPXVHVVXSHUYLVHG
OHDUQLQJ ZLWKWKHH[SHULPHQWDOVHWRIGDWD WKHEDFNSURSDJDWLRQDOJRULWKPFRPSXWHVWKHUHODWLRQVKLSEHWZHHQLQSXWV
	 RXWSXWV E\ EULQLQJ HUURU DV OHVV DV SRVVLEOH 7KH SUHVHQW ZRUNPDLQO\ IRFXVHV RQ QHXUDO QHWZRUNV WR ILQG WKH
UHODWLRQVKLSEHWZHHQSRVLWLRQV	;SRVLWLRQHUURUV
%ORFNGLDJUDPRIWKHQHXUDOQHWZRUNPRGXOH
)LJ %ORFNGLDJUDPRIUHDOWLPHSRVLWLRQLQJHUURUFRPSHQVDWLRQXVLQJQHXUDOQHWZRUN
)LJ 1HXUDOQHWZRUNDUFKLWHFWXUH
7KHEORFNGLDJUDPRIWKHQHXUDOQHWZRUNEDVHGPRGXOHLVVKRZQLQILJ 7KH H[SHULPHQWDOGDWDKDVEHHQWUDLQHG
XVLQJPXOWLOD\HUHG QHXUDOQHWZRUNV7KHQHXUDO QHWZRUNDUFKLWHFWXUHKDV QHXURQV LQ LQSXW OD\HU  QHXURQV LQ
KLGGHQOD\HUDQG  QHXURQVLQRXWSXWOD\HU DVVKRZQLQILJ  7KH LQSXWXVHGKHUH DUHWKHSRVLWLRQV RIWKHPDFKLQH
D[LVDQG WKHRXWSXWDUH WKHSRVLWLRQ HUURUVRI WKH WXUQLQJ PDFKLQH 7KH WUDQVIHU IXQFWLRQXVHGKHUH LV ORJ VLJPRLG
/RJVLJ WDQ VLJPRLG 7DQVLJ 	 SXUHOLQ 7KH DOJRULWKP XVHG IRU WUDLQLQJ WKH GDWD LV /HYHQEHUJ 0DUTXDUGW
DOJRULWKP /0 7KH /0 DOJRULWKP LV PRVW VXLWDEOH IRU IXQFWLRQDSSUR[LPDWLRQ SUREOHPV ZLWK QHWZRUNV RI
PRGHUDWH VL]H DQG QXPEHU RI SDUDPHWHUV 1HXUDO QHWZRUN WUDLQLQJ LV GRQH XVLQJ 0$7/$% 5D 	 QHXUDO
QHWZRUN WRROER[ 7KHWUDLQLQJSDUDPHWHUVZHUHVHWWRWUDLQ IRUHSRFKVDQGWKHJRDORIUHGXFLQJWKHHUURUZDV
VHW WR H DV PHDVXUHG E\ WKH VXP VTXDUHG HUURU 66( IXQFWLRQ 7KH QHXUDO QHWZRUN SHUIRUPDQFH KDV EHHQ
DFKLHYHGDWHSRFKV
2XWSXWOD\HU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2/:LM DE 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3 3RVLWLRQVRIWKHD[LV
E  ELDVRIWKHLQSXWOD\HU
,/:LM KLGGHQOD\HUVZHLJKWV
5HDOWLPH SRVLWLRQLQJ HUURU
FRPSHQVDWLRQ XVLQJ 1HXUDO
1HWZRUN
3RVLWLRQV ;SRVLWLRQHUURU
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)LJ5HVLGXDOHUURUSORWRIWKHQHXUDOQHWZRUN
7KHUHVLGXDOHUURUDWGLIIHUHQWSRVLWLRQVDIWHUWUDLQLQJWKHQHXUDOQHWZRUNKDVGHSLFWHGLQILJ7KHQHWZRUNKDVEHHQ
WUDLQHG WRKDYH UHVLGXDOHUURUEHORZ PIRUDOO SRVLWLRQV
1HXUDO1HWZRUN7UDLQLQJIRUUHDOWLPHHUURUFRPSHQVDWLRQ
7KH QHXUDO QHWZRUN KDV EHHQ WUDLQHG ZLWK WKH H[SHULPHQWDO GDWD IRU GHYHORSLQJ WKH UHDOWLPH SRVLWLRQLQJ HUURU
FRPSHQVDWLRQ PRGHO 7KH QHXUDO QHWZRUN LV RSWLPL]HG E\ WUDLQLQJ WKH QHXUDO QHWZRUNZLWK FKDQJLQJ QXPEHU RI
OD\HUVQXPEHURIQHXURQVDQGWUDQVIHUIXQFWLRQV 7KHQHXUDOQHWZRUNKDV EHHQWUDLQHG E\FKDQJLQJWKHQXPEHURI
QHXURQV LQ WKH KLGGHQ OD\HU EHIRUH GHFLGLQJ WKH RSWLPDO QXPEHU RI QHXURQV7KH RSWLPDO QXPEHUV RI QHXURQV LQ
KLGGHQ OD\HU DUH  ZKLFK JLYHV OHDVW 66( YDOXH RI UHVLGXDO HUURU DV GHSLFWHG LQ WDEOH 7KH HUURUV GLIIHUHQFH
EHWZHHQ QHWZRUN RXWSXWV DQG WDUJHWV KDYH EHHQ DOVR PLQLPL]HG E\ FKDQJLQJ WKH QHWZRUN SDUDPHWHUV VXFK DV
QXPEHURIHSRFKVLWHUDWLRQVJUDGLHQWWUDLQLQJDOJRULWKPHWF
7KHUDZSRVLWLRQHUURUDQGWKHUHVLGXDOSRVLWLRQHUURUDIWHU11FRUUHFWLRQDWYDULRXVWDUJHWSRVLWLRQVRI;D[LVKDV
EHHQSORWWHGLQILJ 7KH UHVXOWVVKRZ WKDWWKH IHHGIRUZDUG EDFNSURSDJDWLRQ11LVHIIHFWLYHLQFRUUHFWLQJERWK
OLQHDUDQGQRQOLQHDUSRVLWLRQLQJHUURURIWKHD[LV
7DEOH 1HXURQV YV UHVLGXDOHUURU
)LJ &RPSDULVRQEHWZHHQUDZSRVLWLRQLQJHUURUDQGUHVLGXDOHUURUDIWHU11WUDLQLQJ
1RRI
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OD\HU
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 ,PSOHPHQWDWLRQRIWKHSURJUDPLQWKHPRWLRQFRQWUROOHURIWKHPDFKLQH
7KH EORFN GLDJUDP RI SRVLWLRQLQJ HUURU FRPSHQVDWLRQ PRGXOH IRU WXUQLQJ PDFKLQH KDV VKRZQ LQ ILJ 7KH NH\
SDUDPHWHUVRIQHXUDOQHWZRUNVZHLJKWVDQGELDVHVDUHH[WUDFWHGIRUWKHUHDOWLPHFDOFXODWLRQV7KHQHXUDOQHWZRUN
HTXDWLRQV	NH\ SDUDPHWHUV DUH SURJUDPPHG LQ 
&
 ODQJXDJHZLWK LQSXWV DV SRVLWLRQV DQG RXWSXWV DV SRVLWLRQLQJ
HUURUV;	= 7KHVWDQGDORQHDSSOLFDWLRQKDVEHHQGHYHORSHGWRLQWHJUDWHZLWK&1&FRQWUROOHU7KHFRPSXWHG
SRVLWLRQLQJHUURUVDUHXVHGWRFRUUHFWWKHSRVLWLRQRIIVHWVZRUNRIIVHWVRIWKHWXUQLQJPDFKLQH
)LJ%ORFN'LDJUDPRI SRVLWLRQLQJHUURUFRPSHQVDWLRQPRGXOHIRUWXUQLQJPDFKLQH
 3URJUDPIRUUHDOWLPHHVWLPDWLRQ RI SRVLWLRQLQJHUURU

&
SURJUDPKDVEHHQGHYHORSHGXVLQJNH\SDUDPHWHUVRIWKHQHXUDOQHWZRUNDQGQHWZRUNHTXDWLRQVIRUWKHUHDOWLPH
FRUUHFWLRQV
)LJ6FUHHQVKRWRIWKH
&
SURJUDPRXWSXW
7KHSRVLWLRQVDUHUHDGIURPWKHFRQWUROOHUXVLQJJOREDODVVLJQHGYDULDEOHV7KHVHJOREDOYDULDEOHVFDQEHDFFHVVHG
EHWZHHQWKLUGSDUW\VRIWZDUH
V&&/DE9LHZHWF7KHIHHGEDFNSRVLWLRQVRIWKH D[HVDUHVHQGLQJWKURXJKWKH
JOREDOYDULDEOH YDU IURPPRWLRQFRQWUROOHUVRIWZDUH WR 
F
SURJUDP 7KHJOREDOYDULDEOH UHWULHYHV WKHSRVLWLRQ
LQIRUPDWLRQXVHGIRUFRPSXWLQJWKHSRVLWLRQHUURU7KHFRPSXWHGSRVLWLRQHUURUVLQ
F
SURJUDPDUHVHWLQWKH JOREDO
YDULDEOHV YDU 	 YDU XVHG IRU SRVLWLRQ HUURU FRUUHFWLRQ 7KH VFUHHQVKRW RI WKH VDPSOH RXWSXW RI WKH µF¶
SURJUDPLVVKRZQLQILJ
5HDOWLPHSRVLWLRQHUURUFRUUHFWLRQPHWKRGRORJ\LQWKHPRWLRQFRQWUROOHU
)LJ 5HDOWLPHSRVLWLRQLQJ HUURU FRPSHQVDWLRQLQWKHPRWLRQFRQWUROOHU
0RWLRQ&RQWUROOHU
7DVN 7DVN
5HDOWLPHSRVLWLRQHUURU
FRPSHQVDWLRQDQGRIIVHW
FRUUHFWLRQ
3DUWSURJUDPPHVXVHU
SURJUDPPHV
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7KHPRWLRQ FRQWUROOHU KDVPXOWLWDVNLQJ IHDWXUH ZKHUH LQ WDVN H[HFXWHV WKH 
F
 SURJUDPPHZKLFK FRPSXWHV WKH
SRVLWLRQ HUURU FRUUHFWLRQ EDVHG RQ WKH SRVLWLRQ RI [D[LV LQ UHDO WLPH DQG WDVN UXQV WKH SDUW SURJUDPVXVHU
SURJUDPVZLWK UHDOWLPHSRVLWLRQ FRUUHFWLRQ DV VKRZQ LQ ILJ 7KH UHDOWLPHSRVLWLRQ FRUUHFWLRQ ORRS VKRZQ LQ
ILJH[HFXWHVDWHYHU\RQHVHFRQGWRXSGDWHWKHSRVLWLRQFRUUHFWLRQ
)LJ 5HDOWLPH3RVLWLRQFRUUHFWLRQORRS
 5HDOWLPHYDOLGDWLRQ RIWKHFRPSHQVDWLRQPRGXOH
$IWHU LPSOHPHQWDWLRQ RI WKH DERYH GHYHORSHG FRPSHQVDWLRQ PRGXOH LQ WKH PRWLRQ FRQWUROOHU H[SHULPHQW ZDV
FRQGXFWHGWRPHDVXUHWKHFRPSHQVDWHGSRVLWLRQLQJHUURURIWKHD[LV 7KHXQFRPSHQVDWHGDQGFRPSHQVDWHGSRVLWLRQ
HUURURIWKH D[LVLV GHSLFWHGLQ ILJ  7KHSRVLWLRQ HUURUKDVEHHQUHGXFHG IURPDERXW  PLFURPHWHUV WR DERXW
PLFURPHWHUV
)LJ&RPSDULVRQSORWIRUVKRZLQJSRVLWLRQLQJ HUURU EHIRUHDQGDIWHU FRPSHQVDWLRQ
&RQFOXVLRQ
$UHDOWLPHQHXUDOQHWZRUNEDVHGDGDSWLYHSRVLWLRQLQJHUURUFRPSHQVDWLRQPRGXOHKDVEHHQGHYHORSHGLQWHJUDWHG
ZLWKDRSHQDUFKLWHFWXUHPRWLRQFRQWUROOHUDQGGHPRQVWUDWHGRQDKLJKSUHFLVLRQ&1&WXUQLQJPDFKLQH7KHIHHG
IRUZDUGEDFNSURSDJDWLRQQHXUDOQHWZRUNLVREVHUYHGWREHTXLWHHIIHFWLYHLQ UHDO WLPHFRPSXWDWLRQRISRVLWLRQLQJ
HUURUDQGFRUUHFWLQJWKHHUURUVWRVXEPLFURPHWHUOHYHO$VWUDWHJ\RIUHDOWLPHHUURUFRPSHQVDWLRQXVLQJWKHPRWLRQ
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FRQWUROOHUZLWKRXW XVLQJ DQ\ RWKHU FRPSXWHU KDV EHHQ GHYHORSHG.H\ SDUDPHWHUV RI WUDLQHG1HXUDO QHWZRUN KDV
EHHQH[WUDFWHGDQG&SURJUDPVKDVEHHQZULWWHQDQGLQWHJUDWHGWRWKHPRWLRQFRQWUROOHUDVDVHSDUDWHWDVNIRUUHDO
WLPHFDOFXODWLRQDQGFRPSHQVDWLRQRIWKHHUURU
7KHYDOLGDWLRQH[SHULPHQW VKRZV WKDW WKHSRVLWLRQLQJHUURUKDVEHHQEURXJKWGRZQ WR DERXW PLFURPHWHU IURP
PLFURPHWHUV +RZHYHU WKH SDWWHUQ RI FRPSHQVDWHG SRVLWLRQLQJ HUURU VKRZV WKHUH LV VRPH LQIOXHQFH GXH WR
WHPSHUDWXUHFKDQJH DQGWKDW WKHHUURUFDQEHIXUWKHUUHGXFHGE\FRQVLGHULQJWHPSHUDWXUHRIWKHPDFKLQHDVLQSXW
)XWXUHZRUNZLOOEHFDUULHGRXWWRFRQVLGHUDOO WKHJHRPHWULFDOHUURURIWKHWZRD[HVPDFKLQHDQGFRPSHQVDWH WKH
YROXPHWULFSRVLWLRQHUURURIPDFKLQH EDVHGRQSRVLWLRQRIWKHWZR D[HV DQGWHPSHUDWXUHRIWKHPDFKLQHHOHPHQWV
$FNQRZOHGJHPHQWV
7KHDXWKRUV ZRXOG OLNH WRWKDQN 0U5DPPRKDQ	 0U 3DQLUDMRI107&'HSW&07, IRU VXSSRUWLQSRVLWLRQLQJ
HUURU PHDVXUHPHQWV XVLQJODVHULQWHUIHURPHWHU
5HIHUHQFHV
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